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Purpose of Study 
• Collect initial benthic macroinvertebrate measurements. 
• Collect initial physical habitat data. 
• Gain an understanding of benthic macroinvertebrate 
diversity/communities. 
• Utilize state of the art equipment and measurement 
techniques. 
• Identification of benthic macroinvertebrate organisms 
utilizing dichotomous keys. 
• Determine water quality of a local river utilizing benthic 
macroinvertebrates as water quality indicators. 
• Compare results to 2007 study. 
• Discuss land use and water quality. 
 
Location: 
• The Rumford River is a tributary of the 
Taunton River.  
• The Rumford River runs from Glue Factory 
Pond in Foxboro, MA, through the town of 
Mansfield and into the Norton Reservoir in 
Norton, MA. 
• Collection site is a stretch of river 
approximately 300 feet long between Fultons 
Pond and Kingmans pond. 
 
 2011 Sample Location 
West Street 
Rumford River Background Information 
• Listed on EPA’s National Priority List. 
• Hatheway and Patterson Company 
• Wood Preserving Facility 
• Release of Dioxins, Furans and Phenols 
• Groundwater Contamination 
• Boarders Rumford River 
• 2005 EPA Report: 
• Benthic invertebrate community in the Rumford River is not 
      at a substantial risk of harm from exposure to site-related 
      sediment contaminants. 
Hatheway and Patterson Site 
2006 Demolition 
 
          Wood Treating Facility                                        Chemical Storage Tank 
 2011 Site 
2007 Site 
Hatheway & Patterson Site 
2007 sample site 
Is approx. 1 mile 
Downstream of 
H&P site. 
2011 sample site 
Is approx. 1 mile 
From 2007 sample site 
And 2 miles 
Downstream from 
H&P site. 
Physical Habitat data 
•  The field data sheet is used to record critical habitat data. 
•  Data can aid in explanation of macroinvertebrate findings. 
•  Data can show changes of the river and surrounding area. 
Physical Habitat Data Summary 
2007 & 2011 
Location Avg. Wetted  
Stream Width (ft) 
Avg. Bank Full 
Stream Width (ft) 
Percent Embedd. 






Chauncy St. 2007 22 32 60             70 
          85 
90                30 
85 < 5 
West St.  2011 16 18 90              95 
           80 
35                25 
75 <5 
Location Avg. Substrate size at collection 
site (length in cm) 
Avg. Substrate size at collection site 
(Width in cm) 
Chauncy St.  2007 11.05 5.97 
West St.  2011 15.10 10.90 
Location Dominant Substrate Size (cm) Dominant Vegitation 
Chauncy St.  2007 Cobble     5-25 
Sand         < 0.25 
Deciduous Trees 
West St.  2011 Cobble     5-25 
Boulder    > 25 
Deciduous Trees 
Location Average Flow at Collection Sites (ft/sec) 
Chauncy St.  2007 0.74 
West St.  2011 0.90 
Benthic Macroinvertebrate Sampling 
 
• Kick net Sample 
• Flow measurements at sampling sites. 
• Physical Habitat data collection 
Benthic Macroinvertebrate Identification 
• Identification tools 
» Stereomicroscopes 
» Flex Camera w/ laptop computer 
» Dichotomous Keys 
» Level 1 Major Group Biotic Index Data Sheets 
Major Group Biotic Index 
Rumford River - MGBI 
West Street, Mansfield, MA 
Stream 2011-2012 
10/19/2011 
Date:  August 7, 2007 Name:  QMS Green Stream 
Dream Team 
Actual Actual Actual  Actual Avg. Avg. Group Tolerance 
Count Count Count Count Count per Organism Tolerance X Avg. Org 
Group Rep. 1 Rep. 2 Rep. 3 Rep. 4 Group Density Group % Value Density 
Ephemeroptera 1 1 1.170455 0.005979 4 4.681818 
Plecoptera 2 2 2.340909 0.011958 1 2.340909 
Trichoptera 142 127 199 131 149.75 175.2756 0.895366 3 525.8267 
Diptera 
(Chironomidae) 12 3 1 7 5.75 6.730114 0.03438 7 47.1108 
Diptera (Other) 5 6 1 9 5.25 6.144886 0.03139 4 24.57955 
Odentata 1 1 1.170455 0.005979 5 5.852273 
Megaloptera 2 0 
Coleoptera 2 2 2.340909 0.011958 4 9.363636 
Hemiptera 0 8 0 
Amphipoda 5 1 5 3.666667 4.291667 0.021923 7 30.04167 
Isopoda 0 8 0 
Decapoda 0 6 0 
Gastropoda 4 4 4.681818 0.023916 7 32.77273 
Pelecypoda 0 7 0 
Oligochaeta 2 1 1.5 1.755682 0.008969 9 15.80114 
Hirudinae 2 2 2.340909 0.011958 10 23.40909 
Turbellaria 0 4 0 
Totals 169 138 204 158 167.25 208.2434 N/A 721.7803 
Ttl. Sqs. Examined 11 8 11 12 
Ttl. Psb. Squares 12 12 12 12 
Density Adjustment Avg. DAF 
Factor (DAF) 1.090909 1.5 1.090909 1 1.170455 MGBI 3.466042 
(Major Group Biotic Index) 
Order Level Average Count 
Chauncy Street  2007 West Street  2011 
Order Average Count Average Count 
Ephemeroptera 8.5 1.0 
Plecoptera 1.0 2.0 
Trichoptera 42.5 149.75 
Diptera: chironomidae 5.75 
Diptera: other 25.5 5.25 
Odonata 1.0 1.0 
Coleoptera 21.25 2.0 
Amphipoda 113.0 3.66 
Gastropoda 4.0 
Decapoda 1.75 
Oligochaeta 2.0 1.5 
Hirudinae 2.0 
Order Level Average Organism Density 
Chauncy Street  2007 West Street  2011 
Order Average Organism Density Average Organism Density 
Ephemeroptera 9.83 1.17 
Plecoptera 1.16 2.34 
Trichoptera 48.84 175.27 
Diptera: chironomidae 6.73 
Diptera: other 29.48 6.14 
Odonata 1.16 1.17 
Coleoptera 24.57 2.34 
Amphipoda 130.63 4.29 
Gastropoda 4.68 
Decapoda 2.02 
Oligochaeta 2.31 1.75 
Hirudinae 2.34 
Percent Composition of 5 Dominant Orders 







Diptera:  Other 3.13 
Gastropoda 2.39 
Amphipoda 2.19 





Diptera: Other 11.79 
Coleoptera 9.82 
Ephemeroptera 3.93 
Pollution Tolerant Orders within the Rumford River: 
Group Tolerance Value 8 - 10 
Oligochaeta 
West Street 
     2011 
Hirudinae 
Pollution Mid-Tolerant Orders within the Rumford River: 









     2011 
Pollution Intolerant Orders within the Rumford River: 




     2011 
Plecoptera 
Water Quality 
HBI Score Range West Street Location Water Quality Rating 
0.00 – 3.75 MGBI = 3.46 Excellent 
3.76 – 4.25 Very Good 
4.26 – 5.00 Good 
5.01 – 5.75 Fair 
5.76 – 6.50 Fairly Poor 
6.51 – 7.25 Poor 
7.26 – 10.00 Very Poor 
MGBI data shows water quality to be in the “Excellent” range. 
Conclusions & Questions 
• 2011 study showed excellent water quality 
probably due to the high amounts of Trichoptera 
(89% of sample). 
– Trichoptera have a pollution tolerance value of “3”. 
– West Street site is 2x as far from Hatheway and Patterson site. 
– Faster flow 
• 2007 study showed fair water quality with a 
higher amounts of Amphipoda (52% of sample). 
– Amphipoda have a pollution tolerance value of “7”. 
– Chauncy Street site is closer to Hatheway and Patterson site. 
– Slower flow 
 
Conclusions and Questions 
• Why did the 2011 site have a better water 
quality rating than the 2007 site? 
– Greater numbers of pollution intolerant organisms. 
– Downstream of large pond (Fultons Pond). 
– Faster flowing water due to waterfall. 
– 2007 site is significantly closer to H & P pollution site . 
• How can the study be improved? 
– Compare both sites at same time. 
– Sample multiple times. 
– Sample during same season for consecutive years. 
– Study multiple Rumford River sites within Mansfield. 
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